The prognosis in patients with pancreatic cancer is poor with a five-year survival rate of 8%-9%. 1,2 Curative resection is indispensable procedure for achieving a higher survival rate. 1,2 Surgical resectability of pancreatic cancer can be determined by evaluating vascular invasion, especially in the major arteries (superior mesenteric, celiac, and common hepatic arteries) and the veins (superior mesenteric and portal veins). 3, 4 Although contrast-enhanced computed tomography (CECT) is the standard method for the diagnosis of pancreatic cancer, there are reports that endoscopic ultrasonography (EUS) has some advantages for detecting vascular invasion. 5, 6 In 2006, a systematic review comparing EUS and CECT for pancreatic cancer demonstrated that EUS is the superior technique for tumor detection, tumor staging, and nodal staging, but it has not been concluded which of these is superior in evaluating resectability. 7 On the other hand, a meta-analysis showed that the sensitivity to diagnosing vascular invasion was higher in EUS (86%) than in CECT (58%), 5 which was confirmed by a systematic review (EUS 72% and CT 63%). 6 In a meta-analysis study, however, there was no significant difference between the sensitivity (CECT 71% vs. magnetic resonance imaging [MRI] 67%) and the specificity (CECT 92% vs. MRI 94%) for vascular invasion. 3 Although CECT has better inter-observer agreement, accuracy, and skill, it is now believed that EUS is superior to CECT when evaluating vascular invasion and resectability in pancreatic cancer.
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In the current issue, Fujii et al. studied the diagnostic ability of EUS for major vascular invasion in pancreatic cancer, and evaluated the relationship between EUS findings and pathological distance. 8 The sensitivity, specificity, and accuracy of EUS diagnosis for vascular invasion were 89%, 92%, and 91% in the veins and 83%, 94%, and 93% in the arteries, respectively. 8 The values showed narrow improvement from previous studies, despite the development of EUS. In accordance with the relationship between tumors and major vessels, Fujii et al. classified the EUS findings into four types: type 1, clear invasion, encasement of a vessel by a tumor; type 2, a tumor that makes contact with a vessel, with loss of the hyperechoic vessel layer; type 3, a tumor that makes contact with a vessel, without loss of the hyperechoic vessel layer; type 4, clear non-invasion, with space between a tumor and a vessel. 8 The vascular invasion defined by Fujii et al. is far simpler than in previous studies. 8 According to Buchs et al., the findings of vascular invasion in EUS are as follows: (1) loss of the hyperechoic vessel wall/tumor interface; (2) direct visualization of tumor within the vessel lumen; (3) vascular encasement or occlusion; (4) non visualization of a major vessel in the presence of collaterals; (5) proximity of the tumor (<3 mm) to the vessel; (6) irregularity of the vascular wall. 9 Between these two definitions, the one by Fujii et al. has the advantage of allowing the clinician to assess the vascular invasion more easily, but has the potential disadvantage of decreased accuracy. 8 For example, Fujii et al. explained that no vessel invasion is expected when the distance between the main vessel and tumor is 1mm or greater by EUS, therefore, there may be more cases that meet the criteria for surgical tumor resection than already discovered. 8 However, this is a retrospective study involving only a few cases, thereby requiring careful interpretation. For instance, it may have been difficult to clearly distinguish types 2 and 3 from images stored in this study.
In the study by Fujii et al., 5 of 8 cases (positive predictive value [PPV] = 63%) were determined to have major artery invasion in pancreatic cancer by EUS. 8 In addition, all 3 cases with type 2 were incorrectly diagnosed in the major arteries, 8 which indicates that the EUS findings of major artery invasion may prevent patients from undergoing surgical resections of resectable tumors. This is similar to previous studies that have shown EUS to be a sensitive diagnostic tool to detect portal and splenic vein invasion in pancreatic cancer; however, regarding artery invasion, a wide range of sensitivity (50%-100%), specificity (58%-100%), PPV (28%-100%), and negative predictive value (18%-93%) of EUS has been reported. 9,10 As mentioned above, CECT is more sensitive than EUS for the detection of arterial invasion.
The authors have noted several limitations of their study including the study design (retrospective, a case-control study), lack of evaluation of the common hepatic artery, having knowledge of the results of different imaging methods before, and the limited amount of tissue available to study. 8 Despite these limitations, this study is clinically significant as it measures the distance between the tumor and blood vessels in the tissue by EUS.
Recently, EUS-related technologies and equipment have been steadily improving due to the development of contrast-enhanced EUS, EUS elastography, EUS-guided fine needle aspiration, monitor/processing units, and endoscopic technique. 1 Such development of EUS-related technologies is expected to play an important role in staging by evaluating the vascular invasion in pancreatic cancer.
In conclusion, EUS is a useful tool for evaluating vascular invasion in pancreatic cancer compared to other diagnostic tools. The study by Fujii et al. demonstrated that the accuracy of EUS is excellent for evaluating vascular invasion when the distance between the pancreatic tumor and major blood vessel is ≥1 mm. 8 In addition, the surgical resectability should not be decided by using EUS alone, since EUS has lower PPV than CECT in determining major artery invasion. 8 According to previous research and the present study, major vein invasion is more accessible by EUS than by CECT, and the ability of evaluation of major artery invasion by EUS is lower than that by CECT. [8] [9] [10] Lastly, further prospective studies including more cases are recommended to confirm the validity of EUS in staging the disease, since major vascular involvement is an important criterion to decide the prognosis and the surgical resectability of pancreatic cancer.
